Background: Neonatal jaundice is a common problem and often warrants extensive evaluation. Bacterial infections in neonates including urinary tract infection (UTI) can manifest with jaundice. Guidelines on management of afebrile, asymptomatic jaundiced infants do not necessarily include evaluation of UTI. The aim of this study was to determine the incidence of UTI in asymptomatic, jaundiced infants younger than 8 weeks old. Methods: Significantly jaundiced infants aged 4 days to 8 weeks and born at ≥35 weeks of gestation who were otherwise well in outpatient and inpatient settings were prospectively included in the study. Infants were significantly jaundiced if they had jaundice visualized up to Kramer's dermal zone 4 or 5 in first two weeks of life and/or jaundice prolonged beyond first two weeks of age. All significantly jaundiced infants underwent suprapubic aspiration for urine collection and UTI was diagnosed with isolation of any organism in the sample. A serum fractionated bilirubin level was obtained on all cases. All infants underwent other relevant investigations as indicated. A standardized questionnaire was completed to determine the relationship with demographic features and prenatal, intranatal, and postnatal events. Results: One hundred and twenty-six infants, 81 (64.3%) of whom were boys were enrolled at a mean age of 16±14 days. Most of the neonates (118, 93.7%) had onset of jaundice within 4-14 days of life. Only one out of 126 infants (0.8%) had a diagnosis of UTI, Escherichia coli was isolated as a causative organism. Etiology of jaundice was established as breast milk jaundice in majority of infants (122, 96.8%). Since there was a single patient with UTI, the influence of various risk factors upon incidence of UTI could not be analyzed. Conclusion: A very low incidence of UTI was identified in infants with jaundice. The study failed to show significant association between jaundice and UTI. Routine evaluation for UTI may not be suggested in asymptomatic jaundiced neonates. Further studies in larger population should be performed to determine if newborns with asymptomatic jaundice require routine evaluation for UTI.
Introduction
Jaundice is common problem during the newborn period, between 60%-80% of healthy infants can present with idiopathic neonatal jaundice. 1 Unexplained jaundice may be associated with bacterial infections in newborn, such as Urinary Tract Infection (UTI). 2 UTI is reported in up to 7.5% of asymptomatic, afebrile, jaundiced infants younger than 8 weeks of age. 2 The incidence of UTI varies from 0.1 to 1% among neonates. 3, 4 UTI is considered to be a relatively common cause of prolonged jaundice, urine culture should be considered in the evaluation of jaundiced infants older than three days of age with an unknown etiology. 5 The incidence of urinary tract abnormalities in infants with UTI is between 30% and 55%, the most common being vesicoureteric reflux. [6] [7] [8] [9] [10] [11] Renal scarring, hypertension, and even kidney failure can be prevented by early diagnosis and treatment of UTI. 12 Current guidelines do not recommend evaluation for UTI among babies with hyperbilirubinemia. 13 
Materials and Methods
This hospital based prospective observational study was conducted in pediatric Out Patient Department (OPD), pediatric ward, maternity ward, immunization clinic and Neonatal Intensive Care Unit (NICU) of Tribhuvan University Teaching Hospital(TUTH), Kathmandu for a period of 12 months from October 2013 to October 2014. The Institutional Review Board of TUTH approved the study design and written informed consent was obtained from caregivers of all cases. Study population Newborns aged between 4 days to 8 weeks of life who were born at term and near term beyond 35 weeks of gestation with clinically significant jaundice in the absence of other symptoms of illness were eligible for study. Clinically significant jaundice was defined as extension of clinical jaundice to Kramer's dermal zone 4 or 5 in first two weeks of life or with prolonged jaundice beyond first two weeks of life. Newborns were excluded if preterm < 35 weeks of gestation at birth, jaundice appeared within 72 hours of life, inability to obtain consent from caregivers and if jaundice presented with other symptoms such as fever, vomiting, diarrhea, poor feeding, tachypnea, lethargy, or irritability. The newborns were screened for the presence of jaundice. Newborns were examined to determine the clinical extent of jaundice using Kramer's dermal zone. Newborns were completely evaluated to determine if they had any other abnormality and pertinent findings of clinical relevance.
Historical Data
Information regarding prenatal and intranatal events, such as gestational age, maternal blood group, maternal infections, prolonged rupture of membranes, pregnancy complications, mode of delivery, and newborn sex were collected as per the study pro forma. Postnatally newborns were examined for features of neonatal sepsis. Information regarding onset and progression of jaundice and feeding practice were noted.
Clinical Procedures
Suprapubic aspiration was performed in all babies with significant jaundice to obtain urinary sample. Urine was sent for urinalysis, microscopy, Gram stain and culture. Centrifuged urine sample was examined microscopically under high power field (HPF) for White Blood Cells (WBC) more than five reported as pyuria, Red Blood Cells (RBC), bacteriuria, albumin and epithelial cells. Specimen of urine were sent for quantitative urine culture and considered positive if a single pathogen was isolated. It was then subjected to biochemical tests to confirm the pathogens. Counting of colonies was done by standard microbiologic techniques. After isolation of organism, the isolate was subjected to anti biogram study on Muller Hilton agar by Kirby -Bayers disc diffusion method. By measuring the zone of inhibition with the reference of standard table, the results were classified into sensitive / intermediate sensitive and resistant for each antibiotics tested. A serum fractionated bilirubin level was obtained on all cases. All relevant investigations were carried out as guided by history and clinical examination findings as per institution protocol.
Disposition and Follow-up
After an initial evaluation, patients were either admitted to the hospital for phototherapy and/or underwent a sepsis evaluation if sepsis was suspected or discharged from the hospital to follow-up with the reports. A full septic work up was carried in those with clinical features of sepsis and treatment started immediately. Standard of necessary care were continued depending on case. Patients with positive urine culture were contacted and instructed to return to the hospital for further evaluation and management of UTI. The sepsis evaluation included a complete blood cell count with peripheral smear, C-reactive protein and blood culture. Cases with direct hyperbilirubinemia underwent relevant investigations and received treatment as per hospital protocol. Cases with indirect hyperbilirubirubinemia in the phototherapy range or exchange transfusion range as defined by American Academy of Pediatrics guidelines received appropriate therapy. Subsequent visits after 3 and 7 days to evaluate for jaundice progression was advised for these babies. Patients admitted in ward and neonatal unit were followed during the hospital stay. Statistical Analysis: Sample size estimates were based on an average study population patient flow to hospital and corrected for finite population. Data was collected, tabulated and analyzed using SPSS software version 20. Descriptive data were reported as mean ± standard deviation and associations between categoric variables were analyzed using the Fischer's exact test and nonparametric tests were analyzed with Mann-Whitney U test. Statistical significance was defined as a P value <0.05.
Results

Study Population and Demographics
A total of 1195 cases in the age group of 4 days to 8 weeks were screened for the presence of jaundice. Of these, 401 cases had jaundice at presentation and 126 cases met the inclusion criteria and were enrolled in the study. Of 126 cases, 52 babies were enrolled from OPD, 50 from wards, 16 from immunization clinic and 8 from NICU. Among enrolled cases 70 babies were evaluated for clinically significant jaundice based on Kramer's dermal zone, 48 babies were evaluated for prolonged jaundice and 8 babies were evaluated for possibility of sepsis. The mean age of the study population was 16.17±14.76 days with a range of 4-56 days and interquartile range of 5-23.5 days. The mean birth weight was 2.829±0.502 kg and ranged from 1.5 kg to 4.3 kg. 
Incidence of UTI
Positive urine culture was found in a single case with a rate of 0.8% as shown in figure 1.
Figure 1: Incidence of Urine Culture
The baby with a positive urine culture was 45 day old male infant. The mean age of babies with negative urine culture was 15.49±14.59 days. There was no statistically significant difference in incidence of UTI among male and female babies. Similarly there was no statistical difference in incidence of UTI with respect to age as shown in table 3. Table 4 Relationship between type of hyperbilirubinemia and UTI
Outcomes
Patients were followed for the progression or resolution of jaundice and/or development of new symptoms. Only one baby had UTI. Thyroid hormone supplementation was begun on two babies with hypothyroidism. There was resolution of jaundice and/or reduction in intensity of jaundice in sequential follow up visits in rest 123 cases. Majority of these latter cases were either exclusively or predominantly breastfed attributing their jaundice to breast milk jaundice. One patient with positive urine culture had isolation of Escherichia coli as a single pathogen.
The organism was sensitive to nitrofurantoin, cefixime and norfloxacin however was resistant to ampicillin and amoxicillin. This 45 day uncircumcised male infant presented for routine immunization, jaundice was an incidental finding. Antenatal ultrasonography was normal. This baby was born to primigravida mother at 40 weeks of gestation via spontaneous vaginal delivery weighing 3.5 kg. This baby was exclusively breastfed. Jaundice was noted since 5 th day of life. Physical examination was unremarkable except for jaundice. This baby was evaluated for prolonged jaundice at presentation. Investigation Glucose-6-Phosphate Dehydrogenase level was normal. Thyroid function test was normal. Following positive urine culture, this case was contacted to follow up for further management and evaluation. However this case declined to follow up.
Discussion
Bacterial infection in newborns can present as jaundice, and association of jaundice with UTI has been reported by several studies. 5, 14 The clinical manifestations of UTI in newborn infants are extremely variable, ranging from severe illness to nonspecific signs and symptoms, such as growth failure, poor feeding, vomiting, diarrhea, fever, irritability, lethargy, abnormal urination with oliguria, polyuria or malodorous urine, and jaundice. 15 In the present study, UTI was found in 0.8% of asymptomatic jaundiced infants younger than 8 weeks old. This is in sharp contrast to other previous studies. UTI is reported in 7.5% of asymptomatic, afebrile, jaundiced infants younger than 8 weeks old. 2 Other studies showed prevalence between 5% and 11% among febrile infants younger than 8 weeks of age. [16] [17] [18] [19] The difference may account in part by the population group studied. Majority of previous studies are based on study of white babies. 2, 5, 14 UTI rates are higher among white infants 8% than among black infants 4.7% reflecting racial/ethnic variation in prevalence of UTI. 18, 20 The age group of babies was between 4 days to 8 weeks of age in our study with mean age of 16 days. However in other studies this age group was not uniform some were studied in first two weeks of age 5,21 while in others it was beyond two weeks of age. 22 In previous studies cases were enrolled from newborn nursery 5, 22 and from emergency department 2 where clinical profile of patients might be different whereas in our study babies were mostly enrolled from OPD, wards and immunization clinic which could have accounted for the difference in UTI. Breast feeding has been considered protective for UTI. 23 Majority of babies were formula or mixed fed in previous studies. 2, 14 Our study comprised predominantly breast fed babies with indirect hyperbilirubinemia. High rate of breast feeding in our setting means that prevalence of UTI is likely to be different. Significant elevation in unconjugated bilirubin (breast milk jaundice) develops in an estimated 2% of breast-fed term infants after the 7th day of life. 20 Jaundiced breastfed infants who are well are unlikely to have serious disease. 24 This difference might also be attributed to method of urine collection wherein urine was collected by bladder catheterization in previous studies 25 whereas in our study all samples were collected by suprapubic aspiration. Contamination rates vary with method of urine collection, 26% in clean catch urine, 12% in catheter sample urine and 1% in suprapubic aspiration. 25 In our study UTI was found in a 45 day old uncircumcised male infant. Boys predominate among infants with UTI during the first 3 months of life. 6, 8 Among febrile male infants, less than 3 months of age, 2.4% of circumcised males and 20.1% of uncircumcised males have a UTI. 26, 27 The pathogen isolated was E. coli in our study which is a common organism reported in previous studies. 25 E. coli is responsible for the vast majority of UTI in infants younger than three months of age. 28 In breastfed infants, jaundice can persist beyond 10 to 14 days of age. 29 The incidence of UTI among babies with prolonged jaundice was 6%.⁽ ²²⁾ In our study, 48 babies (38%) had prolonged jaundice and one of these babies had UTI with incidence of 2.08%. Prolonged jaundice is more common in breastfed infants than artificially-fed infants. 30 High rate of breast feeding practice in our setting means that prevalence of prolonged neonatal jaundice is likely to be different. Although UTI has been identified as an important risk factor for prolonged neonatal jaundice, 22 high prevalence of breast milk jaundice in breastfed infants in our setting might actually mean that UTI may not be as important as in other studies. UTI can occur without apparent signs, and jaundice may be an important and sometime the presenting feature of UTI. 31 The case with UTI in present study had total bilirubin value of 9.88 mg/dl with bilirubin fraction of 0.51 mg/dl (5.16%) revealing indirect hyperbilirubinemia. Newborn infants with UTI present with unconjugated hyperbilirubinemia in the early stages but conjugated hyperbilirubinemia after 6 weeks. 32 The hyperbilirubinemia associated with UTI can be unconjugated and related to hemolysis caused by E coli. 33, 34 Garcia et al reported that patients with an elevated conjugated bilirubin fraction were likely to have UTI, 2 the case with positive UTI did not have high direct bilirubin level. The incidence of neonatal UTI varies from 0.1% to 1% in the general population of healthy newborns. 35 Previous studies by Bourchier et al, 7 Edelman et al, 36 Drew et al, 37 and Wettergren et al 38 have found the incidence of bacteriuria in asymptomatic neonates to be between 0.5 and 1%. This is in contrast to studies where incidence of UTI was several times higher (5 to 11 times) in jaundiced babies at ages up to 8 weeks of age. 2, 5, 14, 22, 39 Our finding of UTI incidence of 0.8% was closely reflecting incidence of UTI among healthy newborns. In our study with positive UTI, urinalysis revealed absence of pyuria. Crain and Gershel, 17 in a prospective study of 430 febrile infants younger than 8 weeks old, identified 33 with a UTI. Only 48% of infants had an abnormal urinalysis, defined as 5 or more WBC/HPF or visible bacteria on microscopic examination of unspun urine. 17 Similar studies by Landau et al reported that 31 (28%) of 128 infants younger than 16 weeks with a UTI, had fewer than 5 WBC/HPF in the urine. 40 Antenatal USG revealed no urinary tract anomaly in our case with positive UTI. In a study of infants younger than 8 weeks old diagnosed with a UTI, 22 (49%) of 45 infants had urinary tract abnormalities that included hydronephrosis, renal atrophy, and vesicoureteral reflux. 41 Our study had several limitations. All eligible cases could not be enrolled for study. UTI was diagnosed in one case, therefore statistical calculations to determine the risk factors could not be done. The case with positive UTI could not be evaluated for urinary tract anomalies with imaging studies as the case was lost to follow up. All the cases did not undergo uniform set of investigations apart from urine and fractionated bilirubin. Those who presented before 14 days of life were not offered thyroid testing which was reserved as workup for prolonged jaundice. Septic work-up was done for those with clinical features suggestive of sepsis. Larger sample size studies are recommended to determine the true differences in UTI prevalence.
Conclusion
UTI can occur in asymptomatic jaundiced infant younger than 8 weeks of age. In population with a high rate of breastfeeding breast milk jaundice is common, other diagnosis like UTI is uncommon. Routine evaluation for UTI may not be suggested in asymptomatic jaundiced neonates. Further large scale population studies should be performed to determine if newborns with asymptomatic jaundice require routine evaluation for UTI.
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